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U.S. Army Corps of Engineers Manpower Information System:
An Integrated Approach to Manpower Management

Executive Summary

The U.S. Army Corps of Engineers (USACE) provides engineering and con-
struction management services for both military and civil works programs. In
FY93, the cost of those programs exceeded $10 billion and their implementation
required more than a 40,000-person work force. Managing this work force is an
important part of USACE program execution. Those workforce management
processes are periodically reviewed to ensure that USACE is getting the most for
its manpower dollar.

In early 1992, USACE held the Corps of Engineers Manpower Management
Software Review Workshop (the "Software Review Workshop") at Fort Belvoir,
Virginia. The key purpose of that Software Review Workshop was to discuss the
current use of two separate sets of Class VW1 system software to develop, defend,
and distribute manpower allocations within USACE; namely, the Corps of Engi-
neers Resource and Military Manpower System and the Civilian Force Configu-
ration and Management A related issue was to explore the USACE costs,
benefits, and barriers to implementing a single Class VI system software package
for both the military and civil works programs.

During the final session of the Software Review Workshop, the participants
reviewed the working papers and developed the recommendation that...

The Corps should proceed to the next step in the systems analysis process and begin de-
veloping conceptual design plans for the development of a single manpower model for
civil works and military programs. 2

We build upon that recommendation.

We recommend the development of a system that uses the current commu-
nication capabilities of the USACE wide-area network and meets the following
key requirements: First, USACE's leaders expressed the need for a system that is
easy to learn and use, easy to implement in the field, and can be used in the field
as a planning and management tool. Second, the system should be able to esti-
mate the manpower required to execute USACE's programs, support the alloca-
tion process, provide information in useful ways, track utilization information,

I A Class HI system is defined in AR 25-3. It is a system whose total program costs
are less than $2.5 million, that can be reviewed and approved by the major command
(MACOM), and that will be managed by the MACOM's functional proponent

2Manpower Management Softwar Review Workshop Draft Report dated 21 April 1992,
Fort Belvoir., VA.
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support "what if" analyses, and draw upon various sources of data. Third, the
system should provide a unified, standardized, relational data base from which
consistent standard and ad hoc joint reports can be generated from the same es-
sential information. Finally, USACE must gain the functional capabili-
ties - such as decision support, executive information retrieval, and geographic
information displays - that existing manpower systems lack.

We believe a unique opportunity exists to develop an integrated Class VI
system for managing USACE manpower in a way that incorporates appropriate
technologies and provides USACE managers with a consolidated view of their
use of human resources. That integration will require a change in the manpower
management process at all levels.

A process is needed that provides adequate representation by all
organizations involved, yet has some centralized direction. The development of
that process is perhaps as important as the development of the software itself,
and it should be done in parallel with the system's development.

If this opportunity is missed, it is likely that the key participants in man-
power issues - the Civil Works Directorate, the Military Programs Directorate,
and the Resource Management Directorate - will pursue independent system
upgrades that will not be cost-effective and that, in all likelihood, will perpetuate
the inconsistencies that exist today.
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CHAPTER 1

Introduction

BACKGROUND

The U.S. Army Corps of Engineers (USACE) provides engineering and con-
struction management services for both military and civil works programs. In
FY93, the cost of those programs exceeded $10 billion and their implementation
required more than a 40,000-person work force. Managing this work force is an
important part of USACE program execution. Those workforce management
processes are periodically reviewed to ensure that USACE is getting the most for
its manpower dollar.

In early 1992, USACE held the Corps of Engineers Manpower Management
Software Review Workshop (the "Software Review Workshop") at Fort Belvoir,
Virginia. The key purpose of that workshop was to discuss the current use of
two separate sets of Class VI system' software to develop, defend, and distribute
manpower allocations within the Corps; namely, Corps of Engineers Resource
and Military Manpower System (CERAMMS) and Civilian Force Configuration
and Management (FORCON). A related issue was to explore the costs, benefits,
and barriers to implementing a single Class VI system software package for both
the military and civil works programs.

During the first part of the Software Review Workshop, the program manag-
ers for each software product provided an overview of their respective software
products. That overview addressed system inputs, outputs, processes, man-
power management decision-making processes, and the strengths and weak-
nesses of each software package. Each software package was demonstrated on a
personal computer - showing actual screen displays of inputs, processes, and
outputs. At the end of the overview, a question and answer period was con-
ducted to expand on issues raised during the overview presentations.

The second part of the workshop focused on the feasibility of designing,
building, and implementing a single, integrated system to accomplish the func-
tions of both CERAMMS and FORCON. The participants developed draft work-
ing papers that defined the primary benefits, costs, and potential barriers to
establishing an integrated system. Those working papers included a discussion
of the kinds of enhancements and improvements an integrated system could in-
dude relative to the functions provided by the current systems.

I A Class VI system is defined in AR 25-3. It is a system whose total program costs
are less than $2.5 million, that can be reviewed and approved by the Major Command
(MACOM), and that will be managed by the MACOM's functional proponent.
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During the final session of the workshop, the participants reviewed the
working papers and developed the recommendation that

The Corps should proceed to the next step in the systems analysis process and begin de-
veloping conceptual design plans for the development of a single manpower model for
civil works and military prograns. 2

The purpose of this document is to expand upon the findings and recom-
mendations of the workshop, develop and discuss alternatives, and make
recommendations on future USACE manpower management systems.

CORPORATE INFORMATION MANAGEMENT

When planning the future direction of USACE manpower management soft-
ware, it is useful to review the tenets of the Corporate Information Management
(CIM) program. Although the types of systems under consideration in this docu-
ment are not large-scale, "major" systems, the basic principles of information
management espoused by CIM are pertinent and should be considered when de-
veloping the next generation of manpower management software.

The CIM initiative was established by the Department of Defense to provide
senior leaders with the policies and mechanisms they need to achieve the goal of
smooth and rapid transition into the "Information Age." The CIM concept iden-
tifies the principles and practices proven in industry and government during the
past decade and applies them to the defense challenge. The following are appli-
cable CIM principles:

* Standardize processes and practices when this does not impair operations.

* Apply functional process improvement methods and tools successfully used
in industry to manage continuous cycles of improvement to cost, quality,
timeliness, and productivity.

* Integrate processes, data, and information systems to achieve greater in-
teroperability, flexibility, efficiency, and effectiveness within and across mis-
sions and functions.

* Provide central guidance and direction of information systems development
and services, using common architectures, standard data elements, and
common methods and tools. An integrated, secure, reliable, and efficient de-
fense information infrastructure will provide shared, cost-effective informa-
tion services to the entire DoD.

2Mapower Management Software Review Workshop Draft Report dated 21 April 1992,

Fort Belvoir, Va.
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PROPOSED AND ONGOING USACE MANAGEMENT

INmATnVES

A number of management initiatives are now being proposed, considered,
and (in some cases) implemented. Each of these initiatives might have a signifi-
cant impact on manpower management Some of the recommendations are
likely to be implemented, while others are being met by resistance from within
and outside USACE. Any new manpower management system should recognize
these initiatives and be adaptable to those that are implemented. The following
subsections describe the initiatives that, if implemented, will significantly change
current manpower forecasting and methods.

Headquarters

USACE Headquarters is being reorganized concurrently with the field struc-
ture and processes. Numerous actions will be implemented to remove redun-
dancy, improve efficiency, and reduce costs at headquarters. Headquarters will
retain the functions of program guidance, resource allocation, corporate leader-
ship, and coordination with other major commands and Federal agencies, but it
will shed other functions that it has historically performed.

Division Offices

It was proposed that the number of divisions be reduced to six as shown in
Figure 1-1. Technical and policy review may also be removed from the division
offices.

District Offices

A proposed reorganization plan calls for the retention of all current CONUS
district offices, while adding one new district headquarters in the Boston area.
Planning and engineering, operating in all districts, will be consolidated in
15 technical centers that will be collocated with 15 districts. Military design and
construction will be consolidated at 10 districts collocated with technical centers
to provide more efficient service.

Other Significant Changes

All districts have, or will have, program and project management (PPM),
(which did not exist when CERAMMS was originally developed), operations,
regulatory, construction, and other necessary support services. A rather signifi-
cant change is that project managers will be allowed to select the technical cen-
ters that can best satisfy customer requirements. One administrative center will

1-3



North Cona Miming

Buffalo
WVAntem Dlivison Chimpg

Albuquerque Huntington
A &.oa Angelas 0Kanseas City

Podimnd A 1.0,11801
U A Sacramnwto NashvUil North East OMIAso

San Francisco A Onwha
A Sea"fi A Pltsnrgh M atnr

Wab Wab Rock Island *A ~nfln
St. LOUIS .Iw YorA StL Paul hasf

Vicksburg Wligo

A roosed(. Revstrutuin Sof t U.S. A rmy ~olof nge DvSiont M vsi
and DistrictsA~ar

D~fla-- Gamdo Chrl1-4r



be established for each of the divisions. Division administrative centers will in-
dude elements from information management, management analysis, human re-
sources, and internal audit. In addition, USACE will centralize into a single
finance and accounting (F&A) center to process all F&A documentation.

OVERVIEW OF EXISTING MANPOWER
MANAGEMENT SYSTEMS

The USACE has two primary systems for managing manpower. CERAMMS
is used to forecast and allocate manpower requirements for the Military Pro-
grams Directorate, while FORCON accomplishes those functions for the Civil
Works Directorate. The following subsections provide brief overviews of both
systems. More detailed information is provided in the appendices.

Corps of Engineers Resource and Military Manpower System

The multiple information requirements of USACE and its desire to be able to
run the model on a microcomputer led to the development of CERAMMS as a se-
ries of interrelated modules. The model addresses the two primary USACE man-
agement needs - forecasting requirements and allocating resources. The
management of manpower resources is intimately related to the management of
funds for planning and design (P&D) and construction supervision and admini-
stration (S&A). The two forecasting modules and the S&A and P&D modules
quantify the requirements for manpower and funding, and the allocation module
apportions the available manpower resources to USACE divisions. Consistency
among the modules is maintained through the use of common input files, which
ensures that the same assumptions and policies that drive manpower require-
ments are used to determine P&D and S&A funding requirements.

Civilian Force Configuration and Management

The Civil Works Directorate, USACE, uses FORCON as a tool to develop its
civil works personnel resource requirements and to determine full-time equiva-
lent (FTE) workyear allocations. The FORCON model provides the means by
which districts, divisions, and other field operating activities (FOA) project their
workyear requirements for the civil works mission. The FORCON model pro-
vides a 5-year view of FOA manpower utilization and requirements from past
year (PY) through budget year (BY) plus 2 years. For the current year (CY), FOR-
CON represents how a district or other FOA plans to execute its program. In the
BY, FORCON represents a district or other FOA preferred plan of how funds and
manpower will be allocated to fully execute the budget.

FORCON uses an algorithm to relate program workload to manpower re-
quirements. Computed averages are developed that, for a given project or
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program funding level, can predict manpower requirement trends by function
for BY+1 and BY+2.

REPORT ORGANIZATION

The remainder of this report presents the findings, conclusions, and recom-
mendations of our study. Chapter 2 summarizes the functional requirements
needed from a consolidated model. Chapter 3 analyzes the available technolo-
gies. Chapter 4 describes the recommended system. Appendices A and B pro-
vide more detailed descriptions of CERAMMS and FORCON, respectively.
Appendix C presents a plan for systems development and implementation.
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CHAPTER 2

Enhancement of USACE Manpower
Modeling Systems

This chapter summarizes the improvements and enhancements required for
the USACE manpower modeling systems to effectively meet the Corps'
management requirements. First, we compare two new system design strategies
and the status quo (i.e., no-change alternative). We discuss the technology
options available to meet the system requirements presented in Chapter 3. Then
we discuss the recommended system as the preferred design for the future
manpower system, along with a more detailed discussion of the system's logical
and physical design in Chapter 4.

PROPOSED IMPROVEMENTS AND ENHCEMENTS FOR CURRENT
USAGE MANPOWER ALLOCATION SYsmTMs

An effective manpower management system should address five functions:
(1) it should be able to estimate the manpower required to execute USACE's
programs; (2) it should be able to support the allocation process; (3) it should be
able to provide program information in useful ways; (4) it should be able to
track utilization information; and (5) it should be able to support "what if"
analyses. We identified the desired systems improvements and enhcemnts
needed to support these five functions based on the results of the 1992 Software
Review Workshop. Additional information was gathered from later meetings
and interviews with Headquarters, USACE (HQUSACE) managers for both the
CERAMMS and the FORCON systems. Seven primary areas of improvement
were identified at the Software Review Workshop as requirements for managing
manpower.

* Improve user-frieniliness. Both systems must be simplified and made more
user-friendly so that managers at the field offices fully understand the
systems and their capabilities. Some people feel that the display screens and
user interface can be improved by providing a simplified user-friendly
environment for managers without requiring extensive learning or
computer skills.

* Provide the ability to interface with other USACE management information
systems. The manpower systems must be integrated with existing and
planned USACE management information systems to provide more
comprehensive information relevant to manpower planning. The ability of
the manpower systems to access data from the USACE finance and
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accounting system, project management system, and personnel systems
would significantly enhance the manpower allocation process.

* Provide a consolidated view of the total USACE manpower requirements. Under
the current stand-alone systems, information on military and civil works
manpower is stored and displayed separately and cannot be easily
consolidated in any common format or set of information. The HQUSACE
requires a consistent format and set of informative reports to view its total
manpower requirements.

* Accountfor all USACE manpower requirements within one system. USACE man-
power is accounted for in a number of independent systems. Effective man-
agement of USACE manpower requires that all manpower be accounted for
in one system. Staffing associated with laboratories, real estate, and environ-
mental operations should be included in the same system that addresses
Military and Civil Works manpower.

* Reduce system operations and maintenance costs by eliminating duplication. The
operations and maintenance of the current stand-alone systems is inefficient
because they require some degree of duplication by system administrators.
Greater efficiency can be achieved by eliminating the duplication of
common system functions and code, thereby reducing the manpower and
resources required for systems operations and maintenance.

* Lessen field input requirements. Some aspects of the current system are input-
intensive. They require significant amounts of time and effort to provide the
needed data. Much of these data exist in other USACE systems, need not be
manually entered, and should be accessed automatically when needed.

• Improve the accuracy of forecasts. Manpower forecasting is a difficult task;
however, the methods for producing such forecasts should be reviewed and
modified to provide forecasts that are as accurate as possible.

ALTERNATIVE DESIGN STRATEGIES FOR THE FUTuRE
MANPOWER MANAGEMENT SYSTEM

In the next step of the systems analysis process, we define three distinct
design strategies for developing the future USACE manpower models. Those
alternative strategies are as follows:

* Strategy 1. Develop enhanced versions of both the FORCON and
CERAMMS manpower systems.
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* Strategy 2. Develop a single, integrated system to provide USACE
manpower management information.

* Strategy 3. Continue with the status quo systems with no additional
improvements or enhancements.

Each of these strategies is discussed in some detail below.

Strategy 1: Enhance Both FORCON and CERAMMS

Under this strategy, both FORCON and CEAMMS would continue to be
operated as stand-alone information systems using separate application
software. Any elimination of system deficiencies and the addition of system
improvements and enhancements would be incorporated into the current system
design.

ADVANTAGE

* Some enhancements could be accomplished in phases and added to the
current models without major systems redesign.

* The personnel required to implement the systems enhancements are already
in place and familiar with the current systems.

* Direct interface with other USACE manag t information systems will
remain but will be limited.

DsrNAN AGIS

* Some enhancements cannot easily be added to the existing systems without
major systems redesign.

* The current software limits the use of certain user-friendly features, such as
on-line help screens, graphics, and push-button functions.

Strategy 2: An Integrated System for Manpower Forecasting

Under this strategy, USACE would develop a single, integrated information
system to provide USACE manpower information. Both FORCON and
CERAMMS would be redesigned to use common application software. The
redesign would allow direct interface with other current and future USACE
information systems and would incorporate the required system improvements
and enhancements.
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ADVANCTAGES

* The new system design offers the greatest flexibility to develop an
easy-to-use system.

* Duplication of systems operations and m costs will be eliminated.

* The system can be designed to provide direct interface with other USACE
information systems.

* Manpower information and reports can be presented to managers in a
consistent format.

* A single, consolidated, relational data base can be constructed that contains
military, civil works, and utilization data.

D5ADVANTAGE5

The costs for developing and implementing an integrated system are higher
than the two other strategies.

Strategy 3: Status Quo - No Enhancements

Under this strategy, both FORCON and CERAMMS would remain as
stand-alone systems and would not be enhanced to meet future requirements.
We assume that the only required upgrades would be regular operations and
data updates.

ADVANTAGES

* This is the least-cost development strategy in the short run.

* Implementing this strategy causes the least amount of disruption to the
current management reporting system.

DEADVANTAGE5

* User friendliness will not be improved.

* Direct interface with other USACE information systems will remain
cumbersome.

2-4



"* Other desired improvements and enhancemets will not be accomplished.

"* System operations and maintenance costs will remain high because of
duplication of effort

SUMMARY

Although variants and combinations are possible, the three strategies dis-
cussed in this chapter constitute the most realistic courses of action. Strategy 2,
an integrated system, would require a significant change in the current USACE
approach to managing manpower. This is particularly true at the Headquarters
and Division levels where manpower has traditionally been managed within or-
ganizational stovepipes. The impact of these changes is discussed in more detail
in Chapter 4. In the next chapter, we assume that one of these three strategies
will be implemented and examine the technologies that could be employed for
that implementation.
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CHAPR 3

Technology Options for the Proposed
System

This chapter assesses the alternative technologies for designing the future
manpower management system that we will refer to as the Corps of Engineers
Manpower Information System (CEMIS). Our assessment is limited to those
technologies that are appropriate for the three strategies discussed in Chapter 2.
In this assessment, we address the following three major components of the pro-
posed CEMI:

"* data base management systems (DBMSs),

"* executive information systems (EISs), and

"* analysis tools (i.e., Decision Support Systems).

DATA BASE MANAGEMENT SYSTEMS

For the purpose of this evaluation, we focus on two types of data base man-
agement systems: (1) workstation-based DBMSs, and (2) DBMSs with structured
query language (SQL) capabilities.

Workstation-Based DBMSs

Workstation-based DBMSs operate on stand-alone desktop microcomputers.
We examined the following six most popular commercial off-the-shelf (COTh)
PC/workstation-based DBMS packages:

1. Access v.1.1,

2. dBASE IV v.1.5,

3. FoxPro for Windows v.2.5,

4. ORACLE,

5. Paradox v.4.0, and

6. R-Base v.3.1c.
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EVALUATION CRrTERIA AND FEA"uRu EVALUATI

We assessed the DBMS software using the following nine evaluation criteria:
(1) source code portability, (2) data nortability, (3) performance, (4) query by ex-
ample (QBE) facility, (5) unlimited distribution, (6) ease of use, (7) DOS support-
ability, (8) convertibility, and (9) software longevity. Unlimited distribution
refers to whether a package offers a run-time version of custom applications.
Convertibility refers to how well a package will be able to smoothly convert ex-
isting code and data. Software longevity refers to the long-term prospects of
software support from the software's manufacturer.

We focused on three primary system features: data storage and manage-
ment, user interfaces, and application development.

DATA STORAGE AND MANAGEMENr

Essentially, three methods can be used for the physical storage and manipu-
lation of data in the PC industry: centralized data base storage (best represented
by RBase), separate file storage (best represented by early versions of dBase),
and a hybrid of the two (best represented by Paradox).

R.Base can be classified as a DBMS that uses the centralized data storage ap-
proach because all data, indices, forms, and report definitions are stored in a cen-
tralized data repository. This means that the system tracks the program's
information storage area and facilitates relational operations involving more
than one data table. Hence, indices and relations among and between data tables
will change dynamically.

With the separate Mfie data storage approach, individual files are referred to
as separate data bases. This approach requires that the user develop indices for
all data files. Every change of tables or files requires that the file indices be up-
dated before another query is possible. dBase H and IMI, as well as early versions
of FoxPro are examples of DBMSs that use this approach.

Paradox is a middle ground between the centralized and separate data stor-
age approaches. Paradox stores different data sets in separate, unrelated files.
But, a data file and its indices, validation rules, form definitions, and report
specifications are grouped together as a "family." Additionally, Paradox's QBE
facility manages relational operations involving joins (i.e., a data retrieval opera-
tion) of multiple tables without specifically linking files or specifying the indices.
More recent releases of dBase IV and FoxPro are moving toward this middle
ground.

USER INTERFACES

R:Base, dBase IV, and FoxPro use a command-driven interface. Paradox has
always used a system of horizontal menus displaying every function in the
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system. In recent years, however, Microsoft Windows has moved toward a stan-
dard of using pull-down menus. Indeed, Microsoft Access and FoxPro are full-
fledged, window-based DBMSs with a graphical user interface. Variations of the
same sort of interface appear in command-driven products such as ORACLE,
R.Base, and dBase IV. Paradox also adopted this approach with version 4.0. (All
products provide some degree of mouse support.)

User Queries

Most of the software packages originally executed user queries through
commands. Paradox's QBE represents the new standard for interactive query in-
terfaces. With QBE, users work with a screen that displays the fields in tables to
be referenced. The user points and clicks on fields to be included in the query
and defines the criteria that will constrain specific fields. These queries can be
saved and incorporated into programs. The other products offer interfaces that
resemble Paradox's; but, in actuality, these are "command builders," that help
build a command set in the product's query language.

Microsoft Access offers a unique graphical QBE that enables the user to di-
rectly link data from multiple sources, visually create joins among them, and up-
date the data. This visual table-joining feature makes the generation of complex
queries easy and extremely quick.

Reports

All of the software packages offer "what-you-see-is-what-you-get" (i.e.,
WYSIWYG) interfaces that allow users to place fields on-screen as they should
appear in the report. However, the packages incorporate query results into re-
ports differently. In Access, Paradox, ORACLE, and FoxPro, a query specifica-
tion is part of the report definition process. RlBase and dBase IV, however, can
base a report on a "view." Some packages also permit "parameter passing"
when executing a report.

All of the products offer either language functions or report generator fea-
tures that allow calculated report variables to be associated with each detail
record in the report based on a look-up to another table.

AzpncATm DEvsznwa

All of the software packages enable users to design custom menus that pro-
vide access to all of the various system functions, to customize the screen display
for viewing and editing data, and/or to automate complex processing tasks. So-
phisticated programming languages and interactive interfaces for designing
forms, menus, and reports are standard across all the packages with some minor
differences.
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Programming

All of the software packages have powerful programming languages, offer-
ing a wide range of functions for arithmetic operations, string manipulation, and
reading and writing of data. Microsoft Access offers a powerful, extensible, and
structured programming language called Access Basic Code (i.e., ABC). The
ABC enables users to write sophisticated data base applications. Coupled with
this capability is a complete set of debugging tools called: the integrated devel-
opment environment (IDE). Paradox is especially good for novices because it
comes with a macro record that saves a user's menu selections as programming
code. The user can then expand on this code to create complex programs.
Command-driven products like dBase IV and FoxPro require that users enter
commands.

Custom Forms

The interactive screen generators of dBase TV and FoxPro actually produce
program source code, while other packages use commands to write data to the
screen where form design must be accomplished separately with extra code.
R:Base uses forms like subroutines in which control passes to the form and re-
turns it to the calling program once the user has finished editing or viewing the
data with the form. Paradox requires coding for this, but its programs simulate
the actions of interactive users working with a form. Microsoft Access and ORA-
CLE both are similar to Paradox in that they permit the creation of sophisticated
forms without any programming. ORACLE uses a menu-driven user interface to
capture the user's specifications and combines that with the ORACLE data dic-
tionary to generate a forms application. Microsoft Access permits users to build
forms easily using a visual form-generation tool called the FormWizards.

All of the form designers offer interactive facilities for placing text and fields
on the screen. The default format file produced by the forms generator provides
a good starting point for customizing the forms to perform complex and sophis-
ticated functions.

EVALUATION

All of the software packages considered offer the user a portfolio of features
that are both sophisticated and versatile. It is also worth mentioning some of the
unique strengths and weaknesses of the individual products.

R:Base is a true-to-form relational DBMS and is one of the easiest to operate,
but its slow performance is a great liability to application developers and end us-
ers alike.

FoxPro for Windows outperforms all other products in terms of processing
speed. This advantage becomes more dramatic as the size of the data base in-
creases. Its usability and the efficiency of its interactive query interface also
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place it at the top of the overall ranking. One potential drawback to FoxPro is
the longevity of vendor support. Since Microsoft has purchased Fox Software,
Inc., the maker of FoxPro, it remains to be seen whether Microsoft will continue
to support FoxPro as a separate product or whether it will be subsumed under
Microsoft's own DBMS, Access. FoxPro outperforms dBase IV (its Xbase plat-
form counterpart) in many aspects, including performance, end-user capability,
application development functionality, and ease of use.

ORACLE's greatest strength is its versatility in terms of data and source
code portability. ORACLE is the most capable of the DBMSs to span multiple
platforms and multiple data formats. Its single greatest disadvantage is the high
cost of converting the existing source code into ORACLE code.

Microsoft Access offers unique, visual-oriented data-query-interface capa-
bilities. These capabilities, combined with its help functions and graphical user
interface, make it an extremely easy-to-use package. Microsoft Access received
the highest ranking for ease of use and QBE functionality.

Table 3-1 illustrates the performance of the DBMSs, which we evaluated ac-
cording to the criteria previously discussed.

Available Enhancements to Standard Structured
Query Language Capabilities

Our evaluation considered products offering full data base management
capability, including interactive query tools, forms and report generation, and
the ability to create tables and indexes. In most cases improvements in function-
ality are obtained through add-on packages. In the following section we evalu-
ate four of the more popular COTS packages.

PACKAGES EVALUATED

We evaluated the following structured query language (SQL) products:

1. Paradox and Paradox SQL Link,

2. ORACLE Tools and Database,

3. DataEase/SQL, and

4. Advanced Revelation and SQL Server Bond.

EVALUATION CRrER[A AND FATuRm EVALUATED

We evaluated the software packages using the following criteria: power, us-
ability, performance, versatility, error handling, ease of learning, and ease of use.
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Table 3-1.
Performance Matrixfor Workstation-based DBMSs

Data base management systems software

dBase FoxPro/ Weights
Features Access IV Windows ORACLE Paradox R:Bm s%

Source code 3.0 2.0 3.0 5.0 4.0 3.0 10
portability
Data portability 4.0 2.0 3.0 5.0 3.0 3.0 10

Performance 3.0 3.0 5.0 3.0 3.0 1.0 20

QBE facility 5.0 3.0 4.0 3.0 4.0 3.0 10

Unlimited distri- 1.0 1.0 1.0 0.0 1.0 0.0 10
butionW

Ease of use 5.0 3.0 4.0 3.0 4.0 4.0 10

DOS supportabil- 0.0 1.0 0.0 1.0 0.0 1.0 10
it?,
Convertibility 2.0 4.0 5.0 1.0 3.0 2.0 10
Software Iongev- 5.0 3.0 3.0 5.0 5.0 4.0 10ity
Weighted score 3.1 2.5 3.3 2.9 3.0 2.2 100

Note 4.0- 5.0 = excellent 2.0 - 3.0 a good, 1.0- 2.0 fair. and 1 =poor.
•1.0 a spports feature and 0.0 = does not sipolt feature.

We considered several key SQL server features in performing our evalua-
tion: ability of the front end to convert server data formats into native formats,
data interfaces, data transfer capabilities, SQL support, application development,
and cross-platform transportability.

EVALUATION

Overall, Paradox ranks first in ease of use, error handling, and performance,
but last in versatility. Although the program supports more server platforms
than the other products, many features available for native data cannot be used
with server data.

ORACLE Tools' powerful application development tools work only with
ORACLE data bases. Applications generated using SQL*Forms outperform all
competitors; reports and interactive queries achieve average performance.

DataEase/SQL rates first in ease of learning but last in performance and
error handling. All of its standard SQL features work well with server data for
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excellent application portability, but the advance application development fea-
tures are weak.

Advanced Revelation's many complex features make it the most difficult to
learn and use. Excellent performance in custom applications is offset somewhat
by mediocre performance in interactive queries and reports.

ExEcurlVE INFORMATION SYSTEMS
An executive information system (EIS) is a system that has, at the minimum,

the capability to do the following:

* retrieve data across a wide range of platforms and data formats,

* analyze data in a variety of ways,

* present information graphically,

• create ad hoc reports,

* offer customized application development tools to build applications that
automatically perform routine tasks.

Software Packages Evaluated

We evaluated three products: Power Play v.2.0, Forest & Trees for Windows
v.2.0, and Lightship v.3.01. All of the products reviewed provide simple data ac-
cess, but each retrieves the data that it works with in fundamentally different
ways.

EVALUATION CRrrEA AmD FEAnlmS EVALUATED

We evaluated the software packages using the following criteria: power, us-
ability, performance, versatility, ease of learning, and ease of use.

Each software package was evaluated in terms of ease of use and flexibility
when dealing with different data formats. Packages were also examined for their
ability to establish and maintain live links with data through protocols such as
dynamic data exchange, etc.

Power Play

This program extracts its data elements and creates a specialized data base.
The program can work with virtually any file format as long as it can be
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converted into flat ASCII file format The Power Play program is ideally suited
to applications that do not require up-to-the-minute information, because the
data base is predicated on extracted data that have no live links to the original
data base.

Forest & Trees for Windows

Forest & Trees (F&T) establishes live links to its data and is designed to run
like an electronic dashboard that monitors data. When it encounters data that
violate any of the predefined data conditions specified by the user, it sets off a
flag. F&T excels with applications that need to monitor data closely and set
alarms for exceptions. In addition, F&T can augment its preprogrammed appli-
cations by submitting ad hoc SQL queries against the live data base.

Lightship

Like F&T, this program constructs live links to data, but its data gateway is
different Lightship relies solely on the Dynamic Data Exchange (DDE) protocol
of the Windows 3.x environment. Naturally, this limits accessibility to those ap-
plications that support DDE, such as Excel. In response to this deficiency, the
maker of Lightship has offered an add-on product, called LightcIip Lens, to pro-
vide access to various file formats like dBase, Paradox, SQL Server, and DB2.

Using DDE has its pros and cons. The automatic update of information is a
distinct advantage. However, for all the DDE connections to work, all of the ap-
plications must be memory-resident Moreover, few applications fully support
the DDE protocol. Lightship, however, offers a highly graphical env; )nment,
superior to the other packages.

EVALUATION

Forest & Trees for Windows and Lightship are very close in their capabili-
ties; however, since USACE is currently using F&T, it is the logical choice for
providing the EIS capability.

ANALYSIS Toos AND DECISION SUPPORT CAPABILITY

The manpower management process requires a significant amount of ad hoc
analyses to support decision-making. This functionality is frequently referred to
as decision support capability. Some of those analyses are repetitive, frequently
needed, and can be thought of as ongoing decision support requirements. Other
analyses address specific issues that may never be raised again. All analyses re-
quire the ability to perform graphical interpretations. In general, these
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requirements can be met with spreadsheet and/or statistical analysis packages.
In the following subsections we evaluate both types of software.

Spreadsheet Packages

In general, many staff members' needs can best be met by the functionality
of a spreadsheet. Further, we assume that this type of functionality should be
combined with the ability to use live data base links - so that recurring analyses
can be established and updated automatically and so that data can be easily
transferred (for one-time analyses). The software packages we evaluated possess
these capabilities and are discussed in the following subsections.

EVALUAT1ON CRrrEWA AD FEATuRE5 EVALUwATD

We evaluated the software packages using the following criteria: power, us-
ability, performance, versatility, error handling, ease of learning, and ease of use.

SOFI W PROGRAMSEVALUATED

We evaluated three of the major Windows-based spreadsheet products:
Lotus 1-2-3 Release 4 for Windows, Quatro Pro, and Excel. Of these three prod-
ucts, Lotus 1-2-3 is the leader due to major enhancements made to its capabilities.
The new version offers improved 3-dimensional (3-D) interface, enhanced chart-
ing, 3-D worksheets, powerful data base query tools, and a flexible version con-
trol feature called the "Version Manager (VM)."

Lotus 1-2-3 Release 4 for Windows adopted many of the mouse conventions
used by competing products such as "drag and drop" for moving and copying.
One can also select contiguous as well as discontiguous columns or ranges when
executing commands.

Lotus 1-2-3 Release 4 for Windows has a 3-D worksheet feature that is a clear
advantage over Excel, which only uses 2-D worksheets. Still, Borland's Quatro
Pro for Windows has greater flexib'lity in its 3-D spreadsheet interface as dem-
onstrated by its ability to link spreadsheets into named groups for formatting in
a manner that is impossible in Lotus 1-2-3.

Lotus 1-2-3's single greatest advantage in workgroup computing is the addi-
tion of the Version Manager. VM lets you record and organize versions, then
toggle between them. VM automatically records a user's ID and the date for
each version. With alternative versions for ranges, the user chooses the versions
he wants grouped together and then stores them as a named scenario. This mix-
and-match flexibility of versions and scenarios lets the user handle complex
mathematical models easily.
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EVALUATION

Overall, Lotus 1-2-3 Release 4 for Windows is a major innovation in spread-
sheet packages demonstrated by its many improved features, particularly be-
cause of its unique version control system that gives users extensive flexibility in
working with complex models. This would be especially beneficial to CEMIS us-
ers performing decision-support analyses. Additionally, Lotus 1-2-3 has rea-
sonably advanced statistical and simulation capabilities that can provide
additional analysis functionality.

Statistical Analysis Software Packages

Our evaluation of statistical analysis software packages focused on PC-
based, general-purpose statistics packages that have some capability to manipu-
late data as well as the ability to merge data from two separate files into one new
file for analyses.

EVALUATION CRrmRu AND FEATURFS EVALUATED

We evaluated the software packages using the following criteria: power, us-
ability, performance, versatility, error handling, ease of learning, and ease of use.

SOTWAI PROcRAS EVALUATED

We evaluated the following packages:

1. SPSS for Windows,

2. Statistical Appreciation Software (SAS),

3. Systat for Windows,

4. Statgraphics,

5. Statistical,

6. P-Stat, and

7. S-Plus for Windows.

Our assessment of the software packages included evaluations based upon
their performance in three key areas of data management, basic statistics, and ad-
vanced statistics. With respect to data management, we assessed the package's
depth and sophistication in handling multiple files especially with different file
formats. In the area of basic statistics, we looked at the handling of descriptive
statistics such as mean, cross-tabs, variability measures - to name a few. We
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also looked at procedures such as t-tests, chi-square tests, and simple regressio
and correlation. For advanced statistics, we focused on multivariate hypotheses-
testing procedures.

EVALUATION

SPSS for Windows, although not the most statistically powerful package, is
perhaps the most user-friendly of the packages reviewed. It also can directly ac-
cess the data structures being contemplated for CEMIS making advanced statisti-
cal analyses reasonably easy. However, the need to perform advanced statistical
analyses such as lagged, time-series regression analyses does not occur fre-
quently. We believe that most of the statistical analyses required by users can be
accomplished within the functionality of any advanced spreadsheet package.
Therefore, we do not recommend including a separate statistical analysis capabil-
ity in CEMIS. When an office does need that capability, we recommend that
SPSS for Windows be used in a stand-alone mode.

SUMMARY

The technologies available to meet the functionality needs of CEMIS are im-
pressive. We found that COTS software can meet all of the basic functionality re-
quirements. We believe that a flexible, responsive management system can be
developed when those functionalities are combined with the development of cal-
culation and interface modules. In Chapter 4 we recommend a combination of
technologies that could provide such a management system.
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CHAPTER4

Recommended New System

RATIONALE FOR THE PROPOSED SYSTEM

Our choice for the recommended system was driven by the need to satisfy
certain key requirements. First, USACE's leadership expressed the need for a
system that is easy to learn and use, easy to implement in the field, and that can
be used by field offices as a planning and management tool.

Second, the system must possess certain functional capabilities. It should be
capable of estimating the manpower required to execute USACE's programs. It
should be capable of supporting the allocation process, of providing program
information in useful ways, and of tracking utilization information. It should
have the ability to support "what if" analyses. It must also be able to draw upon
various sources of data (i.e., district-level inputs) as well as data from existing
data bases such as the Corps of Engineers Financial Management System
(CEFMS) and future data bases such as the Project Management Information Sys-
tem (PROMIS).

Third, the ability to provide a consistent view of USACE manpower is criti-
cal in a period of declining resources. This requires a system that provides a uni-
fied, standardized, relational data base from which both standard and ad hoc
joint reports can be generated through a seamless system that will provide con-
sistent information regardless of whether a user is from the Military Programs,
Civil Works, or Resource Management Directorate.

Fourth, there is a need to provide USACE with capabilities that existing
manpower systems lack; specifically, in the case of CERAMMS, an ability to
break down manpower data to the project and district levels of detail. With re-
spect to FORCON, the new manpower system must be able to provide decision
support as well as forecasting capabilities. It should also include built-mi logic
that includes the ability to perform functions such as the following:

* constraining manpower allocations to ceilings within dollar constraints;

* setting manpower maximums, by function, at the district level;

* establishing contracting-out our targets/constraints for districts; and

* performing statistical validity checks for usage factors within "like" Army
command and control system engineering groups that capture all USACE
manpower data and not just the data associated with the Military and Civil
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Works programs (we assume for the purpose of this analysis that that infor-
mation will be extracted from other existing systems).

Finally, producing reports on accurate manpower utilization is anowther ca-
pability expected of the new system that is currently unavailable in either
CERAMMS or FORCON. USACE is currently selecting a standardized reporting
system from existing Corps systems that will generate reconciled manpower
utilization information. This information will be generated at the district level
and reported to Headquarters in an aggregated form. Utilization data can be
captured by CEMIS from this new standard system at the district level and
passed to Headquarters, USACE, along with other manpower data. This new
system is scheduled to be fielded by the end of FY94, which would coincide with
prototype fielding of CEMIS.

LOGIcAL DESIGN

Top-Level View

Figure 4-1 depicts the top-level logical design of CEMIS. The proposed sys-
tem will have a graphical user interface (GUI) front-end. The GUI will give users
the option of executing a decision support system (DSS) - which includes an ex-
ecutive information system, the manpower requirements determination module,
or the manpower data base.

I F i-4

Corps of Engineerts Manpower Information System -- TopLevel View
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Through the use of either the DSS or manpower requirements module, users
will be able to generate output (i.e., reports and charts) by drawing upon the
data contained in the manpower data base. This data base will, in turn, receive
its inputs from district-level data entry or from an interface module that will up-
date the data base from district data sources such as CEFMS or PROMLS that
currently exist or will exist in the future. This concept envisions a centralized
USACE data base that is an aggregation of district data with each district retain-
ing its own data. The data will be transferred, both to and from Headquarters,
using USACE's wide-area network. Eventually, creation of a distributed data
base is possible. However, we do not recommend following this approach while
other major system initiatives are being completed. Establishing a distributed
data base is a difficult task that could become almost impossible to accomplish
when financial management and project management systems are being fielded
at the same time.

Manpower Requirements Determination Module

Figures 4-2 and 4-3 depict the logical design of CEMIS from the perspective
of the Civil Works and Military Programs Directorates, respectively. This is
somewhat misleading because CEMIS is conceptualized as an integrated system
with a single relational data base and a single requirements determination mod-
ule that will have similar outputs for both the Military and Civil Works pro-
grams. Although integrated, the algorithms to forecast manpower requirements
will differ for different types of work. For example, managing dredging opera-
tions will not use the same estimating algorithms as managing military construc-
tion. Likewise, the algorithms must also account for programming differences
e.g., some projects are funded annually and some are funded with a lump sum
with multi-year execution). To ignore those differences would result in a funda-
mentally flawed forecast We show two sets of such algorithms to illustrate this
distinction even though the programming would actually exist in the same mod-
ule.

The DSS depicted in both figures gives the user the ability to perform spe-
cialized or ad hoc decision support analyses not available in the standard proc-
essing routines contained within the manpower modules.

D ucr VmoN

Figure 4-4 depicts the logical design of the future manpower system that
will be implemented at the District level. It will have a GUI front end, which will
permit the user to choose between using the DSS or the manpower requirements
determination module. The DSS will provide the ability to generate reports that
are specific to an individual directorate as well as ad hoc reports. Many of the
required features discussed previously will apply in the case of the District ver-
sion of the system.
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Figure 4-5 depicts the logical design of the version of the system that will be
implemne at Headquarters only. The only substantive difference between the
Headquarters version and District version is the inclusion of two additional
modules, namely, the geographical information system (GIS) and the executive
information system (EIS).

Th~e GIS will give decision-makers the ability to view manpower allocation
requirements by geographical location. The EIS will provide high-level users
such as HQ-based managers with the ability to perform standardized data
retrieval routines and standardized data analyses along with information (dis-
playing functions acoes platforms and across various data tables).

The Headquarters version serves as the master data base that will receive pe-
riodic updates from the field. This way, a USACE-wide assessment of man-
power requirements and utilization can be performed.
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Figure 4-6.
Corps of Engineers Manpower Information System - Headquarters, ILS. Anry
Corps of Engineers Version

DATA BAS

Table 4-1 illustrates the functional crosswalk between the functional areas of
the Civil Works Directorate and those of the Military Programs Directorate. The
"Joint" column represents the way in which the functional areas of the individ-
ual directorates will be aggregated for the purpose of generating joint reports
and/or charts.

Figure 4-6 depicts the logical design of the CEMIS data base. Nine primary
tables are related to the Civil Works Directorate and four tables are related to the
Military Programs Directorate. Civil Works projects and programs require data
elements that are stored in the following tables: Project~, Organization, Funding,
Appropriation, Function, Contracting, Average Cost, Engineer Reporting Or-
ganization Code (EROC), and To-From.
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Table 4-1.
Functional Crosswalk Between the Civl Works Directorate and thme
Military Programs Directorate

Civil Wefts Diectorate Joint Mltary Progruis Direclorate

Admin. & advisovy Admin. & advisory Admnt. & advisoy

Planning P1annin Not appsiabe

Consftrcton osuto nbcin

Operations ________ Not appiebl
______________ &_______________ Prognim & iWnm proja oedt mgmt.

Real estate Realst esWta1t1
Research & development Reaec dvb earech & development

W"r Plowras. $mpoule
Clv. % omks Manpower Table tobles

PRO41ECT Puinu M1 ooEmnca MOON [OSTiCIO
EFC'EEROCCOt(I em ENOCE me0 EROC CO0E (M EOC CODE [0%9 L~I

100 APPP CODE OVl APP. 00DE01 l -FUND TYE FUDTP
PROJECT# PROJECT 0 IDS 100 r*F*00PAM VE.PORMYA

PRISM____ IDS RA COGDE400 PROGRCT IPFKX
PROJEC-T NAME BJDGETYR. FUNCTION 006OD UPE~j~
UPDATE DATE BUDGET TOTAL NET ORGAN. CO06 21POD
UPDATED BY AMUNIT AhIL FOR PUN0TC~iN 00

BUDGT YR CASH PYMIS. %sORGm y ~ pj ~ pj
RiRB CARRYN TOTAL ALLDC. A r5 0aMON 

t OmSmmmcIM

AMS W A-E TOTAL o~p
FUNS A.E RATE ,ONV FM ~ FUD YE UN YP

FROMAUO COP CMSMUCrI0N oMOUE 4M FWPMYER ROAMER
0EAROC COO 10I AEC TOTAL OTECSS PROGRMO ~ W
APPC COOES 10 CORPSJIIO 10 CORPS PROJECTIONS ýPROJE9CTONS

I RATE IOGEC no XM_00
OFKOW IUS __ - Moo IO41OUSE LABOR I FO UNTO

BUDGET YR. 144OS RATE FTE WIOWCVKYesoB
YEAR AP0RP. OTtER COSTS UP0ATEOW I0 AevCOST

PROJ. GW. APP. 0006P OTHER RATE _ER0 CODE(OS gn.~
A-E PYMNT. uCATEGORYi OIStER £

COtIST. PICMNT. CLAS AGENCY COSTA YEA
HIRED LABOR SUBLAS RAT ~ER I COD (R C0A1INO

OTHER COST MEE lKER AO UC.INUS MKGE
FUND AMOL IDS EROC ORG. ^fM

TOO CCODE GrotnP NUBE TO

TO~~ AGECYDGET YR.

Figure 4-6.
Corps of Engineers Manpower Information System Data Base
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The Military Directorate data elements fall within any one of four tables:
Design, Construction, Project Design, and Project Construction.

The key fields within each table can be linked by either a primary key (PK), a
foreign key (FK), or an alternate key (AK). A PK is the data element or set of
data elements used to identify a unique instance of an entity. An AK is a second,
third, or fourth choice of data element(s) that also can be used to identify each
unique instance of an entity. An FK is the PK of a parent entity that can be found
(via a process called migration) to a "child" entity instance.

SYSTEM OUTPUT
Through the use of the manpower model data base, the CEMIS will be capa-

ble of generating new joint reports. These reports will provide manpower alloca-
tion and utilization information sorted in a variety of ways. Tables 4-2 and 4-3
depict sample manpower allocation summary report formats sorted by division
and by type of program. Information about function sorted by organization
would also be available (e.g., engineering staff at a district).

Table 4-2.
Corps of Engineers Manpower Allocation Summary
by Division - Sample Report Format

Budget Year - 3 Budget Year - 2 Budget Year +5

FOA Military Civil Mltary Civil Miity Civil
Programs Works Programs Works Programs Works

HND 50 100 50 100 50 100
LMD 1,000 4,800 1,000 4,800 1,000 4,800

MRD 2,000 1,500 2,000 1,500 2.000 1,500

Division total 3,050 6,400 3,050 6,400 3,050 6,400

Lab total

Sep. FOA total
HQUSACE

Subtotal

Misc.

Grand total 3,050 6,400 3,050 6,400 3,050 6,400

4-8



Table 4-3.
Corps of Engineers Mfapouwe Allocation Summ~ary by Function
for Budget Year XX - Sample Report Format

FOA LMV MRD TAD Total

Military Civi Mltay Cli Miltary Civi Mhatary Civi
Pg"s. Works Pgms. Works Pgms. Wowks Pgms. Works

Admin. 103 121 35 41 2 2 140 164
Planning 24 28 12 14 2 2 38 44

Consbrudion 42 49 39 46 2 2 83 97

Engineering 14 17 0 0 3 4 17 21

Operations 12 14 12 14 1 1 25 29

PPM 7 8 3 4 0 0 10 12

Real estate

Subtotal

Misc.

Grand total 202 237 101 119 10 11 313 367

PHYSICAL CoMPONENT DESIGN FOR THE SYSTEM

The major criteria considered when selecting the physical components for
CEMIS were the need to ensure that the new manpower management system
does not require hardware that is not reasonably available in USACE offices.
The goal is to avoid hardware cost and/or procurement problems and to concur-
rently upgrade users' hardware and software capabilities as part of fielding CE-
MIS. We believe that a new manpower management system should strike a
balance between enhancing the capabilities of users without attempting to push
the state of the art. The physical design specified in the following subsections
strikes that balance.

System Hardware

We believe the following is the minimum system configuration for each user
terminal at the field operating activities (FOAs):

1. a personal computer with an 80486 microprocessor chip and 33 MI-Iz
processing speed, 8 MB of RAM, and a 200-MB hard drive;
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2. one 3.5" high-density disk drive and an optional 5.25" 1.44-MB floppy disk
drive; and

3. associated peripherals, including a VGA color monitor, a keyboard, a laser
printer, a communication port, and a mouse.

A file server for a local-area network (LAN) at the FOAs is optional, al-
though most districts are implementing this technology. Naturally, the require-
ments of a LAN file server dictate that it have all of the features mentioned
previously, as well as more RAM, considerably more hard-drive space, and pos-
sibly multiple communication ports.

At HQUSACE, each user terminal will have the identical system configura-
tion requirements. As in the case of the FOA, a file server for a LAN is optional
but, if chosen, it would require user terminals configured with additional capac-
ity for RAM and storage space. We further recommend that the system include a
color printer for exploiting the output provided by the decision support and GIS
capabilities to the fullest extent possible.

System Software

Users operating CEMIS at the FOAs will require the following:

1. DOS version 5.0 or greater,

2. Windows version 3.1 or greater,

3. Lotus 1-2-3 version 4.01 for Windows,

4. FoxPro version 2.5 for Windows, and

5. Communication software (either ProComm Plus for Windows or
DynaComm version 3.1) or another USACE E-mail system.

Users operating CEMIS at HQUSACE will require all the FOA system
software plus the following additional software:

1. Mapinfo for Windows version 2.1 and

2. EIS software.

Proposed Technology of New System

Figure 4-7 depicts the recommended logical design of CEMIS with our asso-
ciated choices of brand name software. We recommend that the front-end GUI
be designed either in Microsoft Windows or Visual Basic. With respect to the
DSS, we recommend use of the latest release of Lotus 1-2-3 for Windows (i.e.,
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version 4.01). We recommend that Mapinfo be selected for the GIS and that For-
est & Trees be used for EIS development

I mqdmWadmnow

EISRmp.) (LOW• 1-2-) (ok ,plt

Figure 4-7.
Corps of Engineers Manpower Infonnaio System - Brand Name Software

Our proposed choice for a relational DBMS is FoxPro for Windows v•.25.
This choice is based upon several conclusions. First, FoxPro scored highest in the
perfor benchmark tests whose results are depicted in Table 3-1. FoxPro's

high performance, excellent user interface, and low convertibility costs make it
the ideal choice. Second, since FORCON is currently coded in Xbase-compatible
code, the transition to the FoxPro for Windows platform will be a straightfor-
ward one. Finally, the base of users and current technical support staff members

understand and can operate a new application coded in FoxPro for Windows.

One caveat that should be considered is the fact that the future of FoxPro, at
least i its current configuration, is quite uncertain since Microsoft has acquired

Fox Software, Inc., the makcer of FoxPro. It is quite likely that it will modify fu-
ture versions of FoxPro such that most of its functionality will be subsumed un-
der Microsoft Access. Hence, today's users of applications coded in FoxPro may
face the prospect of fading software support; indeed, the possibility of being
forced to transition to a completely different system (i.e., Access) in the next few
years is high. It is our best estimate that FoxPro will remain a viable system for
at least the next 3 years. The worst-case scenario is that FoxPro will not be sup-

ported at that time and that the FoxPro code will have to be translated into a
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FoxPro-compliant system such as Microsoft Access. The remaining functionality
of CEMIS should not be affected because it is reasonably certain that with stan-
dards such as dynamic data interchange and SQL, the data base of this compliant
system could be easily accessed by the DSS, GIS, and EIS software. Thus, the
worst-case scenario would be no more difficult to resolve than converting the
system; that might save money if FoxPro continues to be supported.

SUMMARY AND RECOMMENDATIONS

We believe that significant improvements can be made in the current man-
power max !ment systems. A unique opportunity exists to develop an inte-
grated Class VI system for managing USACE manpower in a way that
incorporates appropriate technologies and provides USACE managers with a
consolidated view of their uses of human resources. That integration will re-
quire a change in the manpower management process at Headquarters and at the
division and district levels. A process is needed that provides adequate repre-
sentation by all organizations involved yet has some centralized direction. The
development of this process is perhaps as important as the development of the
software itself, and it should be done parallel with system development through
a steering group made up of those offices currently involved in manpower man-
agement.

Additionally, maintaining two or more independent systems involves con-
siderable redundant effort. Two systems must be maintained and upgraded and
every organization concerned with manpower management must support the
administrative requirements associated with two processes. Two independent
manpower management systems may be a luxury that USACE cannot afford in a
period of decreasing Headquarters resources.

We recommend that USACE establish a single manpower management sys-
tem. That system should provide the functionality identified in this report and
utilize the communication capabilities of the Corps' wide area network. System
development should include a parallel effort to re-engineer the manpower man-
agement process. Significant process changes are likely to result from this effort.
The combination of needed improvements to existing systems, reductions in
Headquarters staff, and changes in utilization reporting presents a unique op-
portunity for change. If this opportunity is missed, it is likely that the key par-
ticipants in manpower issues - the Civil Works Directorate, the Military
Programs Directorate, and the Resource Management Directorate - will pursue
independent system upgrades that in all likelihood will perpetuate the inconsis-
tencies and redundant expenses that exist today.
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Corps of Engineers Resource and
Military Manpower System

OVERVIEW

The development of the Corps of Engineers Resource and Military Man-
power System (CERAMMS) manpower forecasting modules was based upon
two assumptions: (1) that the US. Army Comzs of Engineers (JSACE) mix of
project size and complexity for future program years can be related to the mix for
historical program years and (2) that USACE's historical resource requirements
for engineering and construction management services are comparable to those
found in other government agencies and the private sector.

The initial step in developing the CERAMMS forecasting modules was to
create a structure that related the mix of projects in the anticipated workload to
historical USACE data. Analysis of historical USACE data showed that the type
of funding used to support a project gives a good indication of project differ-
ences and can be used as the basis for structuring the mix of projects to deter-
mine manpower requirements. By dividing the military program into fund
types and using the historical project mix in those fund types, inputs to the nmn-
power forecasting modules can be generated from existing DoD workload fore-
casts. That method is valid unless major changes in priorities alter the relatively
constant historical project mix within fund types.

Since USACE's costs for design and construction management services have
been shown to be comparable to those of other Federal, state, and local govern-
ment agencies and large private-sector corporations, properly sampled historical
USACE data can be used to generate requirements factors that reflect industry
standards.

One of the major objectives in developing CERAMMS was to minimize the
resources needed by maximizing the use of existing data sources for developing,
and subsequently maintaining, the model. USACE currently maintains two large
project and cost data bases: the Corps of Engineers Management Information
System (COEMIS) and the Automated Management and Project Reporting Sys-
tem (AMPRS). Those data bases, however, had to be supplemented with infor-
mation that was not available from either one of them. Thus, a field data call
was issued. Information from that call and from the two data bases formed the
combined data base used to develop the algorithms for the forecasting models.

The development of each of the forecasting models followed a similar proc-
ess. The combined data base was first examined to determine where possible re-
lationships might exist - between the dependent variable (man-years or
funding) and the potential independent variable(s). These hypothesized rela-
tionships were then examined statistically to determine whether a relationship
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did, in fact, exist, and if it did, to quantify it The relationships that were quanti-
fied through the statistical analyses were used to develop algorithms for building
forecasting models. Figure A-I depicts the model development process.
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Figure A-I.
Model Development Pmvcess

The outputs of the forecasting models (forecasts of workyear requirements)
were then compared with actual utilization to validate the reliability of the mod-
els.
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ThE USACE MPwOER FORECASTING MODEL

The outputs of the CERAMMS manpower forecasting model are multi-year
forecasts of the workyears required to provide engineering and construction
services for the ongoing and planned military program. Workyear requirements
are calculated by fund type and summarized in three customer categories: Army
installation support, other Army support, and non-Army support. This func-
tional display of manpower requirements facilitates the analysis of the impact of
changes in specific fund types and readily supports the "what iF' scenarios that
are an integral part of manpower management

Historical data were used to develop the CERAMMS manpower forecasting
model. A statistical analysis of actual manpower utilization and work accom-
plished was used to derive the forecasting algorithms. The data analyzed were
selected from a sample of USACE Districts. The analysis was based on single
variable and multivariate regressions that relate the manpower actually utilized
to the dependent variables under consideration. Although workload was the
most significant factor affecting manpower requirements, some other factors
such as economies of effort realized on large projects and the number of active
construction contracts were also found to be important. Figure A-2 depicts the
major components of the CERAMMS manpower forecasting model.
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Figure A-2.
USA CE Manpower Forecasting Model Major Components

The inputs to the CERAMMS forecasting model are the actual and planned
programmed amounts (PAs) for each of the years under consideration. Those
years include the year for which outputs are sought, the 3 years preceding it, and
the 2 years following it. Data for this range of years are needed because of the
multi-year nature of design and construction program execution. Projects that

A-5



are programmed for execution in a given year must be designed before that year.
Similarly, since completion of construction projects normally requires more than
1 year, construction workload often continues past the execution year. Much of
the PA information for future years is based upon "best guesses" and extrapola-
tion of historical trends. Assumptions related to program execution are secon-
dary inputs to the model.

The development of manpower forecasts begins with assumptions and data
inputs and ends with a presentation of manpower requirements by fund type.
Workload is measured by inflation-adjusted PAs and is obtained from a combi-
nation of existing USACE automated data bases and estimates by program man-
agers. The assumptions that the model considers are the number of available
man-hours per man year, the estimated percentage of in-house design work that
will be done, the percentage of projects that will not survive the budget review
process (i.e., mortality rate), the percentage of engineering not related to con-
struction to be done in-house, and the Operation and Maintenance, Army posi-
tions. Once the input data and assumptions are entered, the calculation of
manpower requirements begins.

The first step in the calculation is to identify the year or years over which a
particular PA will be executed. Workload (inflation-adjusted PA) is spread by
factors that have been developed from a detailed analysis of a multi-year sample
of historical USACE design and construction data (see Figures A-3 and A4). The
factors account for the duration of projects, variances in project start dates,

Fiscal year

FY90 FY91 FY92 FY93 FY94 FY95 FY96

FY90 PA

FY91 PA

FY92 PA F

FY93 PA

FY93 Construction

Figure A-3.
Design Workload Spreading
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historical patterns of completion, mandated goals (such as 35 percent design
completion before submission to Congr), and the historcal mix of projects.
Separate sets of spreading factors have been developed for in-house design and
architect-engineer (A-E) design and n

FY90 FY91 FY92 FY93 FY94 FY95 FY96

FY92 PA

FY93 PA

FY94 PA

FY95 PA

FY93 Desgn

Figure A-4.
Constctdon Workload Spmading

The factors developed from the analysis of histoical manpower use versus
workload are then applied to the spread workload. Factors were developed for
six major functional areas: division office staffing, district support staffing
(A&A), district engineering (departmental overhead), district construction (de-
partmental overhead), district direct engineering, and district field construction
offices. Division office staffing represents the Military Construction (MILCON)-
driven manpower requirement for USACE Divisions. District support staffing is
the manpower needed to provide the support functions within a district such as
legal, finance, and accounting services. District engineering refers to the man-
power required to provide technical indirect support for the district's engineer-
ing program. District construction is the construction equivalent to district
engineering (ie., the construction departmental overhead). District direct engi-
neering is the manpower within a district that is directly charged to engineering
projects. The district field construction offices functional area refers to the man-
power associated with staffing field elements such as area and resident offices.
The model calculates manpower forecasts for each of these categories.

Some caution must be exercised when using the estimates of manpoxer re-
quirements for any of the functional areas. The factors for each functional area
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were developed from historical data, and in some cases, data were found to vary
significantly among districts. Although we have a high level of confidence in the
total USACE functional breakouts, extrapolating ratios of USACE functional ar-
eas to the districts implies a level of precision that does not exist in the existng
manpower model. Such extrapolations should be used only as a guide and not
as a suggested functional staffing level.

The model builds manpower summary tables. Those tables display the
manpower requirements by fund type for each year. Summary tables are calcu-
lated for engineering manpower requirements, construction manpower require-
ments, and total (i.e., engineering, construction, and support) manpower
requirements. Additional tables that depict dollar placement summaries by fund
type are also developed.
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Civilian Force Configuration
and Management

GENERAL DEsCPON

The Civil Works Directorate uses the Civiliar Force Configuration and Man-
agement (FORCON) model as a tool for developing its Civil Works manpower
resource r and for determining full-time equivalent (FTE) workyear
allocations for USACE commands. The Civil Works Directorate's first priority is
to develop an accurate 5-year statement of work to be performed in each USACE
district and to prepare the commander's estimate of the manpower required to
execute that work on schedule. Those estimates are used to present the total
Corps requirements to the Office of Management and Budget (OMB). The Direc-
torate's second priority is to distribute the manpower allocation ceiling, set by
OMB, equitably among all USACE districts.

ORGANIZAONS/FUCTIONS

The FORCON software uses a system of codes for the organization's name
and the functions within certain organizations to relate work with the individual.
Table B-1 displays the hierarchy of the codes.

Administration

The Administration organization includes all organizations that normally
charge to the Revolving Fund and whose costs are sold back to projects as over-
head as well as personnel assigned to those organizations that are charged other-
wise. Included are the Executive Office, Logistics Management Office, Safety,
Resource Management Office, Information Management Office, Counsels, Per-
sonnel, Equal Employment Opportunity, Audit, Contracting and Procurement,
and other functions providing general supporL

Planning

The Planning organization includes all organizations responsible for the for-
mulation, evaluation, coordination, and preparation of feasibility studies, con-
tinuing authority program studies, and components of precontrction and
engineering studies. This organization is also responsible for coordination of
"planning" activities with other agencies as well as the formulation and
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evaluation required to support research and development, construction, opera-
tion, major rehabilitation, maintenance, or other non-Corps work.

Table B-4.
OvgexzaftoWi4'unt~ox Codes and Definition

ornization code Function code Daeflnhlons

A Adm-inmation
K P-nnkn
L -rkmk

N Real Esutat
a Construction
R Operaton & Maimnence
- D Operation & MWnteance

-V Operation & Mantwenac
- F Operation & Mantam
- P Operation & Mantnwa
- T Operation & Mainern
- G Operation & Maneac
- U Operaon & M•a•nenoe
-E OperaIon & Maintenance

W Reseewch & Develoment
x Rmesearhe
y R&D Technical Support

Z -Progr a foject MangmW4

Engineering

The Engineering organization includes engineering and design activities re-
quired for planning phase studies and reports, preconstruction engineering and
design, continued engineering and design activities during construction, project
operations, maintenance work, and real estate activities. Other responsibilities
include engineering management and performance of technical tasks associated
with the major programs described above, cost engineering activities for all as-
pects of planning, engineering, construction, operations and maintenance (O&M)
for civil works projects, management and operation of the division testing labo-
ratories, and value engineering.

Construction

The Construction organization is responsible for all the activities for person-
nel involved in the supervision and administration of construction contracts,
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including O&M supervision and administration general and Mississippi River &
Tributaries (MR&T), maintenance contracts, or "Public Law 99" work.

Operation and Maintenance

The O&M functions are discussed below.

Dredging. The dredging function includes administration, management,
and operations related to maintenance dredgin& or in direct support of mainte-
nance dredging.

Operations-related navigation functions. Operations functions are gener-
ally related to the 601-619 features in the O&M accounts. These include site op-
erations for navigation locks and adjacent navigation dams or control structures,
and bridges, including lock operation at multi-purpose projects with power; dis-
trict and division supervision; and performance monitoring system data report-
ing.

Maintenance-related navigation functions. The maintenance functions are
generally related to the 620-635 features in the O&M appropriation. These fea-
tures include drift and debris removal; snagboat operations; removal of wrecks
and other obstructions; maintenance and repair of navigation structures; devel-
opment, administration, and inspection of maintenance contracts for navigation-
related activities on completed projects; and the prevention of obstructive and in-
jurious deposits(that are specifically related to the responsibilities of the Supervi-
sors of Harbor at New York, Baltimore, and Hampton Roads Harbors).

Flood Control. The flood control function is related to all activities per-
formed by personrel in the administration and management of flood control as-
pects of completed projects such as reservoirs, local protection projects, and other
special activities.

Hydrpower ControL The hydropower control function enompasses the
following activities: hydroelectric production activity for all multi-purpose
projects that lead to the production of marketable electric power. This function
also obtains staff for the operation, preventive , and minor emer-
gency repair of the power plant structure and associated equipment (including
the switchyard).

Natural Resources Manag me, The natural resources - func-
tion involves those administrative and magement actions performed by per-
sonnel who manage or protect the resources of Corps Civil Works projects.
Recreation, flood control, and project management are the broad categories of
this function.

Regulatory Program. The regulatory program's function includes the activi-
ties of personnel directly involved in the administration of the Corps' regulatory
program in accordance with regulations promulgated pursuant to the Clean
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Water Act (Section 404), the River and Harbor Act (Sections 9 and 10), and the
Marine Protection Research and Sanctuaries Act (Section 103).

Emergency Management. The emergency management function is respon-
sible for all supervision, administration, policy development, implementation
guidance, training, operational coordination, and publication required for the
planning, execution, or exercise of response, evaluation, and corrective action for
the readiness management programs of USACE.

Revetment Operations. Revetment operations are only undertaken by the
Lower Mississippi Valley Division.

Research and Development

The R&D functions are identified below.

Research. This function encompasses the management and execution of re-
search and development activities by engineers and scientists.

Technical Support. This function involves the technical support for R&D
activities conducted by technicians under the auspices of engineers and scien-
tists. Their activities include materials testing, printing, and instrumentation con-
trol.

Program and Project Management

The Program and Project Management function involves all the efforts asso-
ciated with supporting the Civil Works programming process. This includes the
development of annual and multi-year Civil Works programs; the submission of
budget and schedule inputs to accommodate congressional budgeting require-
ments; the preparation of program presencations and defenses; the reception, in-
terpretation, dissemination, and implementation of program guidance,
directives, and correspondences from higher levels; the overall management of
the project and supervision of staff; the development of the Project Management
Plan; and the performance of project management requirements set by the Project
Review Board, the construction partner, and higher levels of government.

INPUTS

Field Input

The Civil Works Directorate uses the FORCON model as a tool for develop-
ing its Civil Works personnel resource requirements and for determining FTE
workyear allocations. The model provides the means by which USACE Com-
mands project their workyear requirements to execute their missions. The data
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base gives a 7-year view of manpower utilization and requirements from past
year (PY) through budget year (BY) plus 4 years (i.e., PY=FY92 and BY+4=FY98).
For the current year (CY), FORCON shows how a USACE Command allocates its
funds and represents how a USACE Command allocates its funds and workyears
in accordance with the U.S. President's budget. Funds and workyears are dis-
played by

* project,

* appropriation,

* organization/function, and/or

* method of work performance (i.e., in-house staff, contract staff, or by oth-
ers).

Data Organization

Data are organized as described below.

Funding Data. The funding data record is a 7-year display of actual or an-
ticipated project funds. fhe record comprises five parts: congressional
budget/work allowance, carry-in funds, funds from other USACE or other gov-
ernmental sources, cash contributions, and carry-out funds. Funding amounts
will be read into FORCON by HQUSACE from available data sources prior to
the start of each manpower cycle.

Manpower and Fund Distribution Data. On a single-year basis, the funds
available to do work for a specific project are spread by organization and func-
tion. This data record is composed of five parts: FTE, hired labor, other in-house
costs, contract payments (i.e., A-E, other services, and construction placement),
and funds to other corps and to other governmental agencies.

The FTE and hired labor are interrelated; therefore, FORCON calculates one
given the other (on the basis of average organization/function costs developed
annually in each USACE Command). Total workyears for the USACE Com-
mand are constrained to the existing manpower voucher for the CY, but they
represent requirements in the BY.

The CY input represents the USACE Command's plan concerning resource
allocation to accomplish the mission. That input indicates to HQUSACE the lo-
cation of workers by organization/function. The CY input will match the cur-
rent manpower voucher at the lowest USACE Command level.

Organization and Function Data. Pefer to the discussion under "Organiza-
tion and Function" (above) for an explanation of the structure and definition of
manpower by organization and function.
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PROCESS

USACE Analysis

Corps of Engineers Civil Works-Analysis Branch (CECW-BA) reviews the
manpower requirement data submitted, integrates major subordinate com-
mands' (MSCs') data into one data base, and verifies the program amounts.
Some of the original data are modified. These modifications fall into several gen-
eral categories: last minute data changes, USACE program manager-dictated
changes, data entry errors, missing or inappropriate subcodes, redistribution of
FTE among the three major groups [i.e., MSCs, labs and separate field operating
activities (FOA), and HQUSACE] by the Headquarters, Manpower Advisory
Council.

Manpower Advisory Council

The Manpower (MP) Advisory Council is chaired by the Director, Civil
Works. The Council has representatives from the Engineerig Planning, Project
Management, Construction and Operations, and Programs Divisions of the Di-
rectorate and from the Real Estate, Research and Development, Military Pro-
grams (e.g., Environmental Restoration Support Program), and Resource
Management Directorates. The Council can recommend to the Director man-
power allocation changes that are necessary to carry out the Council's policy de-
cisions.

Manpower Distribution

Up to this point, the FORCON data base contains CY data (based on known
workload) and BY data (based on the President's budget program). These two
developed programs are used to generate distribution rates. Those rates are
used, coupled with funding estimates for the outyears (Le., BY+1 year through
BY+4 years), to generate manpower requirement trends by organization and
function and to develop requirements to be presented to OMB for outyear alloca-
tions.

FORCON-Generated Distribution Rates. Once all data have been entered
into the data base, distribution rates are computed for every fund category from
CY and BY data input by each USACE Command. While three different levels
of distribution rates may be generated (i.e., Headquarters, Division, and District),
only the Headquarters level is used for the allocation of manpower. For each
fund category, two rates will be developed: one for organization and function
allocation and one for method of work. (See Table B-2.)

B-8



Table B-2.
FORCON Distribution Rate Table

o0m ftv
function rte Mkieod of work nrt

Org. Hired Other A-E & Svc. Const. To othw To other
NaM o. W contract conta-t oope aen

ADMIN 0.03 0.46 0.32 0.02 0.00 0.19 0.00

PLNNG 0.01 0.48 0.20 0.24 0.01 0.03 0.05

ENGR 0.12 0.43 0.19 0.27 0.01 0.10 0.00
CONST 0.80 0.04 0.02 0.00 0.92 0.00 0.02
OPNS 0.00 0.77 0.23 0.00 0.00 0.00 0.00
PPM 0.02 0.58 0.28 0.02 0.04 0.06 0.00

RE 0.02 0.3 0.14 0.25 0.26 0.05 0.00

Sowce: The daft bme Sile. FORCTRNO.DBF. from the FY93 FORCON data beee.

The organization and function allocation rate is developed by dividing the
total funds available for each organization and/or function within the fund cate-
gory for CY and BY by the total funds available for the fund category.

The method of work rate is obtained by dividing the total funds available for
each of the methods of work (i.e., hired labor, other in-house, A-E and services
contract, construction contract, to other Corps, and to other agency) within a
fund category by total funds available for each organization and/or function
within the fund category.

FORCON-generated Manpower Requirements. Distribution rates are used
with the funding amount (Le., funds available to do the work) for each fund cate-
gory, to derive manpower requirements for each organization and function. For
example, the funds available are multiplied by the organization and function al-
location rate to yield the amount allocated to the Engineering office. That
amount then is multiplied by the method-of-work rate (ie., the hired labor por-
tion in the example depicted below) to give the hired labor dollars for engineer-
ing. That figure then is divided by the average cost per organization (i.e., cost
and FTEs) to produce the FTE workyears required for that organization and
function. Thus, manpower requirements in any year for which funding data ex-
ist may be computed for each project on the basis of the workload spread for CY
and BY. Those project data are totaled for each USACE Command. The same
computational method is used to track other in-house costs, contracts (i.e., A-E
services and construction placement), and to other costs (i.e., Corps and agency).
(See Table B-3.)
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Table B-3.
Manpower Distribution Rate Table - FORCON Model Example

Organization Organ.function Method of wo&, FORCON ave.
name rate" cost $/FTEc FTE

ADMIN 0.03 0.46 36 2.0
PLNG 0.01 0.46 45 0.6

ENGR 0.12 0.43 45 5.7

CONST 0.80 0.04 48 3.2
OPNS 0.00 0.77 39 0.4
PPM 0.02 0.58 45 1.5

RE 0.02 0.30 36 0.8

Total - 14.2

From Table B-2.
Hired labor rate from Table B-2.
"Mobile Diatrid average cost from FY93 data base.

Manpower Advisory Council Figures. The next step in the manpower dis-
tribution process is incorporating manpower initiatives directed by the HQ Man-
power Advisory Council. For example, in FY93, two initiatives were started.
For the first initiative, the percentage of administrative staff compared with total
staff measured at MSC in FTE will be reduced. For the second initiative, the per-
centage of the organization's funds used for A-E service contracts for the Plan-
ning and Engineering Offices will increase (as measured at the MSC in funds for
each of the organizations). Thus, in the first case, the ratio of hired labor and
other in-house costs was modified for each year, progressively reducing the per-
centage that was allocated to administer labor, while similarly increasing the per-
centage allocated to administer other in-house costs. In the second case, the
percentage of A-E service for the Planning and Engineering offices was in-
creased, while the percentage for hired labor and other in-house costs was corre-
spondingly reduced.

Constrained Allocation. Another part of the allocation process involves
constraints placed on manpower by Congress. Each year, Congress adds studies
and construction projects that were not in the President's budget or it
increases/decreases the budget amounts. Generally, these are paid for from
available funds by reducing all studies and construction projects (through in-
creases in assumed savings and slippage). In anticipation of this action, man-
power is withdrawn from that available for distribution.

New Construction Starts. Although the allocation process does not explic-
itly address the outyears, the President's budget does have assumed ceilings.
Without integrating new construction starts into the allocation process, the
Corps' future construction program would taper off in the outyears. The Pro-
gram Division data base is the source of information about which projects and
funding amounts should be assumed for the integration of new starts. This
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information is entered into a separate data base and the model is run to obtain
the future manpower requirements.

Recommended Manpower Allocation. The recommended manpower allo-
cation, based upon that generated by the FORCON model, is then given to the
Director, Civil Works, for distribution to USACE Commands. If that total ex-
ceeds the OMB manpower ceding, then the calculated manpower is reduced to
fit the ceiling. The constrained manpower allocation, along with the new starts
data is the basis for this final step. Long-term workload trends are used to miti-
gate modeled requirements of increases or decreases for the budget year man-
power allocation.

OUTPUTS

Several reports are generated by the FORCON model. Descriptions of those
reports and sample page layouts are discussed below.

Project Funding Report

The Project Funding Report is a single-year report for a chosen fiscal year.
The data are sorted by Engineering Report Organization Code (EROC) and by
project on the basis of the Civil Works Information System (CWIS) number.
Within each project, the data are sorted by appropriation code. Only those items
that appear in the data base for a given year will be listed under each project.
Figure B-1 is a sample project funding report. The first column in the report is
the appropriation code (i.e., App.). The second column refers to the budget or
appropriation amount. The third column is the amount of unexpended funds
carryover from previous fiscal years. The fourth and fifth columns are the
amount received "from" other Corps entities and the amount received from
other Federal agencies, respectively. Column six is the required cash contribu-
tions received from local interests or others. Column seven is the amount of
funds that are not expected to be expended in the fiscal year in question. Col-
umn eight is the difference between the sum of columns three through six and
column eight. Column nine is...
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10/22=92 09.20 Page: 12 PROJECT FUNDING ($000)
Place OPIon The Hem

U (SPL) Repou AYw 93

App. Work Cary From Other Source Gross Carry Funds
Alow. In C Agency Cash Total Out Avdil.

CORPS STATUTORY AUTHORITY (CWIS 00120-A, PRISM DA010-)
D 216 0 0 0 0 216 0 216
TOTAL 216 0 0 0 0 216 0 216

FCCE. ACTIVITIES IN SUPPORT OF OTHERS (CWIS 00120-8 , PRISM DA020)
D 67 0 0 0 0 67 0 67
TOTAL 67 0 0 0 0 0 0 67

FACILITIES (CWIS 00120-C. PRISM DA030-)
D 45 0 0 0 0 45 0 45
TOTAL 45 0 0 0 0 45 0 45

DISASTER PREPAREDNESS (CWIS 00120-D. PRISM DA040-)
D 100 0 0 0 0 100 0 100
TOTAL 100 0 0 0 0 100 0 100

PERMIT EVALUATION (CWIS 08204 , PRISM FE100-)
D 1,037 0 0 0 0 1,037 0 1,037
TOTAL 1.037 0 0 0 0 1,037 0 1,037

ENFORCEMENT (CWIS 08205 . PRISM FE200-)
FE 441 0 0 0 0 441 0 441
TOTAL 441 0 0 0 0 441 0 441

GENERAL REGULATORY FUNCTIONS - EIS (CWIS 86870, PRISM FE500-)
FE 98 0 0 0 0 98 0 96
TOTAL 98 0 0 0 0 96 0 96

STUDIES (CWIS 88690, PRISM FE300-)
FE 196 0 0 0 0 196 0 196
TOTAL 196 0 0 0 0 196 0 196

Total by Appropriation Code for LI (SPL)
D: R.C. & Coast Eegece

428 0 0 0 0 428 0 428

FE: GenRegulatny Funct
SPL 1,772 0 0 0 0 1,772 0 1,772
TOTAL 2,200 0 0 0 0 2,200 0 2.200

Figum B-I.
Sample Projet Funding Report
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Project Organization Report

The Project Organization Report is a single-year report that is sorted by
EROC and CWIS (project) number. Within each project, the data are further
sorted by organization code and, where applicable, by function code. In the sam-
ple report depicted in Figure B-2, only one EROC and one project are repre-
sented. The column headings for this report are the same as those in the Project
Funding Report, except for the indented subheadings, which relate to the fund-
ing requirements by organizational function. The column one heading is "Or-
ganization Function Code" and refers to the organization code. The column two
heading is "FTE Workyears," which represents the full-time equivalent work
years for that year. Columns three and four are in-house labor and in-house
other costs, respectively. Column five, entitled "AE Services," refers to all
service-type contracts, including architecture and engineering contract payments.
Column six represents construction placement payments. Columns seven and
eight represent the amount of funding "given to" other USACE entities and other
Federal agencies, respectively. The "FUNDS AVAIL" line of the report contains
data carried in from the funding data base file.

Organization Summary Report

The Organization Summary Report is a single-year report for a chosen fiscal
year. Figure B-3 is a sample Organization Summary Report The report summa-
rizes the project organization data associated with all projects within each EROC.
The data are sorted by EROC and then by organization code. The values for each
organization code are the sum for that code of all the projects within the EROC.
The data for each organization code are further sub-divided according to func-
tion.

Funding Summary Report

The Funding Summary Report is a single-year report for a chosen fiscal year.
Figure B-4 is a sample Funding Summary Report. This report shows funding
data totals from the funding file by appropriation and category. Appropriation
and grand totals are shown. A total is also displayed for a given EROC.

Category Summary Report

The Category Summary Report is a single-year report for a chosen fiscal
year. Figure B-5 is a sample Category Summary Report. This report shows
funding data totals from the organization file by appropriation and category.
The report shows totals by appropriation as well as for the entire division or
Corps if applicable.
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Wla O21 Pqs 2 PROJECT ORGANIZATION W000)
Plow OPlon TIb Mm

FORCON DATA REPORTING YEAR: 93

EROC LO (CWIS 04850 SOUTH PCFIC DIV GENERAL EXPENSE EA 120)

Bwdpw
D4XC S Yr. wik Caty From 0Ow Cah Gmo Caty Fwud

Mow. In Cops AMncy TO Out AOL.

E-120.- 9 69 0 0 0 0 &Ml 0 8*wl

Org. Cabcpffflfl To TO Fund
F ~ FT Hind Ohw In- AE Cgt Olhw Ottw calsoy

Code W~y. Labor How, Srvos. PIC-. Corps Agwicy Totels

ADM 402 17.5 489.5 0 0 574 5 2M.o

PLN 15.0 1007.0 369.5 0 0 13 0 1369.5

ENG 19.0 1220.8 409.6 0 0 0 0 1630A

RE 4.3 252.1 76.0 0 0 0 0 328.1
CNT 3.7 264.2 123.5 0 0 0 0 387.7
OPS 8.6 522.4 177.5 0 0 0 0 699.9

FC 1.9 90.8 34.8 0 0 0 0 125.6
NRM 2.2 116.6 33.7 0 0 0 0 150.3

EM 1.4 74.3 44.6 0 0 0 0 118.9
NAV 3.1 240.7 64A 0 0 0 0 305.1

PPM 199 7Rr% it f 0r- n 0 n 1122ft

TOTAL 103.0 5815.6 1963.6 0 0 587 5 8391.2
FUNDS AVAIL a 8391.0
DIFFERENCE a -0.2

EROC LO (CWIS 08204 GENERAL REGULATORY - PERMIT EVALUATION)
Budgstf

Ap.CCS-S Yr. Work Cas"y From Other Cash Grom Caty Funds
mow. In Cop Agency ToW Out Aval.

E-120- 93 205 0 0 0 0 205 0 205

org. To Tb Fund
Func FTE Wre Olher In- AE Cnat 01115 Othe Catgr

Code wrk. Labor Houe Sn•s. PIC. Corps Agency Tots

ADM 0.4 15.9 10.7 1 0 7 0 34.6
OPS 1.4 115.0 47A 4 1 1 2 170A
GRF 1.4 115.0 47.4 4 1 1 2 170.4
TOTAL 1.8 130.9 58.1 5 1 a 2 205.0

FUNDS AWJL a 205.0
DIFFERENCE a 0.0

Figure B-2.
Sample Project Organization Report
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10221 10:01 Pbg: 69 ORGANIZAIICN S•MMtARY (S0l0)
Piec OPo11 Tife Hor

HO (ORD) 0OWMf YEAF. 93

Or. To lb Fund
Func FTE Hired Owe In AE Cnit Otter Oew Caevooy
Code Wdcyrs Labor .oum. SrVs. PF cm C Agency 1
ADM 125.1 1736.8 1752.0 42 0 756 6 726.6
PLN 19.4 1227.6 447.1 2 0 16 0 M.7
ENO 40.2 2461.7 1060.6 48 0 111 5 366.3
RE 4.3 290.6 87.6 a 0 0 0 370.2
CNT 3.8 304.4 142.4 6 0 0 0 446.0
OPS 15.6 1157.0 499.3 26 2 7 1 1692.3

GRF 1.3 95.3 40.0 4 1 0 1 141.3
NRM 2.3 163.7 47.4 8 0 0 0 211.1

EM 7.9 500.0 321.4 22 1 7 0 911.4
NAV 4.1 336.0 90.5 8 0 8 0 426.5

PPM 14.3 1011.2 414.9 1 0 4 0 1431.1
TOTAL 222.7 11183.3 4404.7 119 2 693 12 18614.2

Figure 04.
Sample Organizatsox Sumnary Report

10=2292 10:31 Pege: I FUNDING SUMMARY
Place Optional Til Here

80 (LMV) Reporting Year 93

Budget/
App. York Cony From Other Soume Gross Cory Funds
ccs Allowance In Cpe Agency Cash Toa Out AvL
A 100 83 0 0 0 0 83 0 83
A 200 195 0 0 0 0 195 0 195
8200 23 0 0 0 0 23 0 23
BZAOO 0 0 0 0 0 0 0 0
BZ Oa 0 0 0 50 0 50 0 50
C 500 110 0 0 0 0 110 0 110
D 100 192 0 0 0 0 192 0 192
D600 4 0 0 0 0 4 0 4
E 100 9,342 0 0 0 0 9,342 0 9342
FEIO0 238 0 0 0 0 236 0 238
WC a 0 11,296 0 0 11,296 0 11,296
LMV
TOTAL 16,187 0 11,28 50 0 21.53N 0 21,535

Figure B.4.
Sample Funding Summa•y Report
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10221 11:00 Pqe: 1 CATEGORY SUMAARY ($000)
Pcam Op0no T7e Hem

LO (SPD) RPporalng Y 93

I To TO Fund
APP FTE Hkad Other ki- AE Cnst 00W Other C;Mgory
Code Wisy Labor House Small PIC Corp Anecy To"

TOWl by Appitsan Code for LO (SPW
A 100 0.2 6.4 8.6 0 0 4 0 21.0
A 200 3.1 192.0 84.0 11 0 15 0 302.0
BZ AOO 0.8 52.4 33.6 19 70 3 0 178.0
BZ BOO 1.3 72.9 14.1 7 0 2 0 96.0
C 500 2.6 142.7 77.3 7 0 3 0 230.0
D 100 16.4 867.8 606.2 37 0 47 2 1560.0
E 100 103.0 5815.9 2009.3 2 0 587 5 8419.2
FE 100 1.8 130.9 58.1 5 1 8 2 205.0
WC 68.5 3036.4 3115.6 125 2 265 33 6577.0
SPO
TOTAL 197.7 10319.4 6006.8 213 73 934 42 175882

Figure B-6.
Sample Category Sunmary Report

Detailed Category Report

The Detailed Category Report is a single-year report for a chosen fiscal year.
Figure B-6 is a sample of the Detailed Category Report This report shows fund-
ing data totals by appropriation and detailed category, as well as by project ID
number as a user-provided parameter.

Quick Project List Report

The Quick Project List Report provides the user with a list of projects, sorted
by EROC and CWIS number. Figure B-7 shows a sample of the Quick Project
List Report The report can reflect an EROC specified by the user, by an entire
division, or for the entire data base.

Quick To/From List Report

The Quick To/From List Report lists all To/From field data. Figure B-8
shows a sample Quick To/From List report. One report line will be displayed
for each record in the To/From field data file for the requested EROCs. The data
will be sorted by EROC, CWIS, interim CWIS, appropriation code,
category/class/subclass, and year.
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10/222 11:02 Pope: 1 ETAILEDCATEMORY)
Plce Opw The Hewe

AO "M*1 Reput~q Yew 93

•- • n (lmr To Fwnd
Ap FTE Hlm Othr m n Ofm CiOQy

A 140 Sudi
1.7 75.3 73.7 7 0 111 0 257.0

A 14 SpemG Stude (ClMa TOW
1.7 75.3 73.7 7 0 111 0 267.0

A I SuMey•(CA "y TOW)
1.7 73 7.7 7 0 111 0 257.0

A 382 Ma9nti Levitation

10.7 530.3 1715.7 6371 0 1576 1638 11630.0
A 38 Tedmology Traner Pro~ram (ClM ToNl)

10.7 530.3 1715.7 6371 0 1575 1636 11M.0
A 3 Reemch WndW Davlpmmt (CaMe Totl)

10.7 530.3 1715.7 6371 0 1575 1638 11830.0
A Genea Ietn glOnh (Appropration Toa)

12.4 60.6 1769.4 6378 0 1380 I= 120W7.0
SUB 12.4 605.6 17894 6378 0 1686 lo 12067.0
TOTAL

B 70 mOleelwoue
15.6 683.3 414.7 315 0 1422 0 2806.0

B 70 Mmodelnneous (ClanTotl)
15.6 6533 414.7 315 0 1422 0 2805.0

B 7 Mblceaneous (CatagoryToteD
15.6 653.3 414.7 315 0 1422 0 2805.0

a Conetructon. Genera (Appr on Totl
15.6 653.3 414.7 315 0 1422 0 2606.0

SUB 15.6 653.3 414.7 315 0 1422 0 2605.0
TOTAL

BZ 912 HQUJSACE already in B11
1.1 45.9 13.1 15 0 2 0 76.0

BZ 81 Maaement and Support Adlyly (Clm Tol)
1.1 46.9 13.1 15 0 2 0 760

BZ B EPA Supedund TFA72 P:rmm (Caegory Total)
1.1 45.9 13.1 15 0 2 0 76.0

BZ EnvIronmenta Rlomitgan Support (ApproprklO Total)
1.1 45.9 1&1 is 0 2 0 7600

SUB 1.1 45.9 13.1 15 0 2 0 760
TOTAL

E 140 Trainng, ED&M-Dvion Offiess
0.0 0.4 29.6 3 0 0 0 33.0

E 14 Trnkn, ED&M - DMdon Ofloes (Cam Totdl)
0.0 04 29.6 3 0 0 0 33.0

E I EnmcAve Drecdm and Mnagenmnt (CiegW y Totl)
0.0 04 29.6 3 0 0 0 33.0

E General Expenees (Appropeaton Total)
0.0 0.4 29.6 3 0 0 0 33.0

SUB 0.0 0.4 29.6 3 0 0 0 33.0
TOTAL

Figure B-6.
Sample Detailed Category Report
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1Y22192 11:05 Pogp: 1 QUICK PROJECT UST
Pbc .onar T0 Hue

snoc owls •m Pr.jrm
NwIu 691 N10 Nome

LO 0000 DIVISION SUPPORT TO DISTRICTS INCLUDES TOTALS FROM A
LO 0000-A *Wan slPat -I, added by=eaw-s
LO 04650 EA120 SOUTH PACFIC OiR GENERAL EXP DOIION OFFICE
LO 01204 FE101 GENERAL REGULATORY - PERMIT EU
LO 14500 AA43 SPO0 PLANNIG ASSIST TO STATES
LO 17279 EA140 SPO0 TRAIN*^ EXECUTIVE MANAGE
LI 53004 AMl NORTH AMERICM WATERW MANAG

LO 5EAM0 ez716 SUPERFUND MANAGENT - DM8
10 62010 A61 SP0 FLOOD PMiN MANAGET SUC
LO 8m011 ADM6 FLOOD PLAIN MANAGENT- SPECI
LI 82 AB400 NATIONAL FLOOD PROOFING COMMT
LO l4231-A DA011 S0D CORPS STATUTORY ACTIVrES
LO 84231-8 DA012 ACTIVITIES IN SUPPORT OF OTHER INCLUDES EARTHQUA•E OF
LO 8431-C DMA13 FACPLmES
LO 84231-D DA014 SF0 INSPECTONS FOACE
LO 641 CE251 MOBLIZATION PREPAREDNESS

Figure B-7.
Sample Quick To/From List Report

1022i92 1105 Pap: 28 QUCK T(FROM UST
Pace o00e rift me

APP/CCS Yr. Ager" CoW lrm ,mnoumCod. Pa•nwt

PROJ NNAE. APPROP REIMB ACTMTY
EROC 62 OMS 0000o (Cant)

LMOCKAE

WC-XXX 93 SWF C F 0.0
WC-X)0( 93 DOD N T 125.0
WC-XXX 93 EPA N T 2.0
WC-)OXX 93 GSA N T 130.0
WC-X)O( 93 LA N T 56.0

EROC B2 CVVIS 00062
PROJ NAME: GULF INTRACOASTAL IeTERMY, LA & TX SEC

LMN-w
C-1114J 93 LMV C T 41.0
C-11-U 93 NPP C T 20.0
C-11-U 93 NOA N T 3.0
C-111-U 93 USG N T 22.0
C-111-U 93 CFL C T 4.0
C-111-U 93 HEC C T 1.0

Figure B-8.
Sample Quick To/From List Report
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Funding/Organization Imbalance Report

The purpose of the Funding/Organization Imbalance Report is to list imbal-
anced records depending on the rate of selectivity. This report totals the amount
allocated in all organization and function records for an associated funding
record, then compares those totals with the funds available from the funding
record. If the difference is above or below the user-entered selectivity rate (the
percentage of difference between the total amount of funds in the funding record
as opposed to the total of the amounts allocated across the associated organiza-
tion and function records), then the percent difference is displayed. This is in-
tended to be an aid for the user to quickly scan and identify funding records that
have not had the money spread across their organization and function records
properly. Figure B-9 shows a sample Funding/Organization Imbalance Report.

10/28/92 14:02 Page: I FUNDING/ORGANIZATION IMBALANCE ($000)

Pbce Opon" TWO Her

EROC CWIS APP OCS Yr. Fuding$ Organ. $ $ DiMf. % DiMl.

s0 01004 FE 100 93 0.0 238.0 238.0 NWA

50 04850 E 128-2 93 5,000.0 9,328.1 4,328.1 86.6

B0 17250 A 171 93 70.0 73.0 3.0 4.3

B0 17270 E 140 93 12.0 1.0 2.0 16.7

B0 53904 A 176 93 9.0 10.0 1.0 11.1

B0 76150 B 228- 93 20.0 23.0 38 15.8
M

B0 82810 A 250 93 25.0 36.0 11.0 44.0

B0 82811 A 250 93 145.0 159.0 14.0 9.7

s0 84230 D 110 93 60.0 65.0 5.0 8.3

BO 84230-2 D 120 93 100.0 110.0 10.0 10.0

B0 84230-3 D 130 93 14.0 15.0 1.0 7.1

TOTAL 5,455.0 10,071.1 4,616.1 84.6%

Figure B-9.
Sample Funding/Organization Imbalance Report - 1 Percent Difference
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Individual Organization Summary Report

The Individual Organization Summary report is a single-year report for a
chosen fiscal year. Figure B-10 is a sample of the Industrial Organization Sum-
mary report. This report summarizes all dollars and FIE workyears for a par-
ticular organization code. It is sorted by EROC code and program ID number.
This report is identical to the Project Organization Report with the exception that
it has two additional columns: "AE V and "% of Total Program." Below are
their formulae:

10/27/92 15:39 Page: 5 INDIVIDUAL ORGANIZATION REPORT - SUMMARY (000)

BO (LMV) Reporting Year: 93 Place Optioal Tide Here
d TO TO

Appri. FTE Hired Othe AE cnist Odhe Othler

Name Wrks. LaJo In-Home SrVs. Pc. CorP Aoencv Organ. S

ERSB 0.1 3.6 1.4 1.0 0.0 0.0 0.0 6.0

AE %: 16.67 %of Total Program: 12.00

GE 40.0 2337.0 230.0 9.0 641.0 324.0 0.0 3541.0
AE %: 0.35 % of Total Program: 37.91

WC 59.6 2903.3 1669.1 385.0 0.0 643.0 0.0 5600.4

AE %: 7.7 %of Total Program: 49.57

DO 107.7 5243.9 1901.3 395.0 641.0 967.0 0.0 91482

Totals AE %: 5.24 % of Total Program: 44.22

Figure B-10.
Sample Individual Organization Summary Report

AE% = AE services dollar value % (Organ. $ - (constr. plcmt + payments to

other corps + payments to other agencies)

% of total program = organ. $/(available funds from funding data base)

A summary by division and for the entire Corps is included.

Individual Organization Report - Detail

The Individual Organization Report - Detail is identical to the Individual
Organization Summary Report with the exception that this report includes the
project ID (CWIS number) and program names that comprise each program
group. A sample Individual Organization Detail Report is shown in Figure B-11.

B-20



10/27/92 15:42 Page: 30 Individuul Owaaion Report - Detail ($000)
Acrnnsto (Sorted by Prcjet Name)

B1 (LMM) Reporting Year 93 Place Optional Title Hem
GContra-Psaom• To To

Appn. FTE Hired Other AE Cnst Other Other
Name WrkyM. Labor In-House Srvo. Pic. Corps Agency Owgui. $

Regulatory Prram:
ENFORCEMENT (FE201)

0.4 14.2 11.3 1.0 0.0 6.0 0.0 32.5
NAVIGATION REGULATIONS (FE401)

0.1 3.6 2.4 0.0 0.0 1.0 0.0 7.0

PERMIT EVALUATION (FE101)
1.4 51.4 35.2 2.0 0.0 22.0 1.0 111.6

REGULATORY STUDIES (FE301)
0.0 1.6 1.3 0.0 0.0 1.0 0.0 3.9

REG 1.9 70.0 50.2 3.0 0.0 30.0 1.0 155.0
Totals

AE %: 2.42 % of Total Program: 16.63

Figure B-1I.
Sample Individual Detail Organization Report

FORCON CoTExTDIAGRAM

Figure B-12 depicts the top-level data flow diagram describing the inputs,
controls, outputs, and mechanisms fhat comprise the FORCON system. The field
inputs and Manpower (MP) Advisory Council inputs feed into the primary proc-
ess, which generates two primary outputs: CW manpower resource requirements
and the final FTE allocation. Congressional action and Office of Management
and Budget (OMB) ceilings represent controls that place constraints on the sys-
tem. The three primary mechanisms or entities involved in the process are field
staff, Headquarters personnel, and the FORCON data base (which acts as a re-
pository of current, past, and future resource requirement data).
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Congressional OMB ceag
action

FieldInputs CW manpower

sGenerale Cil resource requirements
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Manpower Advisory OW requirements 0 FTE allocation
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Field staff HQ, USACE FORCON
data base

Figure B-12.
FORCON Context Diagram
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Preliminary Schedule

Thefollowing is the prelimir schedue for implementaton of the Corps
of Engivner Manipower Wnormation System.
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Task & Mikestone List 1 -Apr-1994 Page I

Task nows Description Start date Finish date

Start 1-Oct-1994 3-Oct-1994
Process EvaL Compete evatuation of 3-Oct-1994 2-Sc-1994

existing promes.

Steering Grp Establish steering group. 3-Oct-19W, 14-Oct-1991.
Design Assum Review design assumtions and 3-Oct-1991, 11-Nov-1994

modify as needed.

Process Chng identify needed proces 5-Dec-19W. 16-Dec-1994

PROCESS CIHdG Steering growp decision on 16-Dec-1994 19-Dec-1994
process changes.

Data Struct Finatize data structure. 19-Dec-1994 6-Jan-1995
Data Diction Finatize data dictionary. 9-jan-1995 20-jan-1995
DATA STRUCT. Steering group decision on 20-.Jan-1995 23-Jan-1995

finaL configuration.

Revise Code Revise manpower code as 23-jan-1995 T-JuL-1995
necessary.

DeveL. Trng. Develop training moduLes. 23-Jan-1995 12-May-1995
District Pro Devetop new Dist./Div. 23-jan-1995 26-May-1995

manpower process.

Software Purchwase any necessary 23-jan-1995 17-Mar-1995
software.

Data ShelL Create database sheLts. 23-Jan-1995 3-Feb-1995
User Doccii. Draft user documentation. 23-Jan-1995 14-Apr-1995
PopuLate DSS Populate deveLopumntaL 6-Feb-1995 17-Feb-1995

database.

EIS Interfac Devetop EIS interface. 20-Feb-1995 17-Har-1995
Consot. Rpt. DeveLop consolidated reports. 20-Mar-1995 28-Apr-1995
Coord. T-r Conduct training for manpower 15-May-1995 7-jutl-95

coordinators.

Procedures Documnent now process and 29-May-1995 23-Jun-1995
staff.

FinaL Proced Finalize new manpower 26-jun-1995 21-jut-1995
management process.

Test Code Test revised code. 1O-JuL-1995 4-Aug-1995



Task & Mil estone List 1-Apr-1994 page

Task now Description Start date Finish date

Decision Spt Develop decision support/ T-Aug-1995 29-Sep- 1995

forecasting capability.

GIS Cap. Develop GIS capability I 2-Oct-1995 10-Mov-1995

Linkages.

GUI Finalize graphical user 13-Mov-1995 1-Oec-1995

interface.

Protype test Test prototypes at two 4-Dec-1995 26-jan-1996

districts and HO.

Revise Doc. Revise user documentation. 29-Jan-1996 23-Feb-1996

Revise Proto Revise protype as required. 29-Jan-196 23-Feb-1996

FIELD SYSTEM Field system. 23-Feb-1996 26-Feb-1996

Tech. Supt. Technical support for new 26-Feb-1996 14-Jun-1996

system.

End 14-Jun-1996 14-Jun-1996
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Rev.ew.esign assumption
Stand modeify asGeeed

Establish steering group

1-Oct-1994
3-Oct-1994

14-Pct-1994

Process Eval

C mpolpete evaluation of
existing process.

3-Oct-1994
2-Dec-1994

SDesign Assum}

Review designd assumptions
and modify as needed.
3-Oct-1994

11-Nov- 1994
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PERT Chart Project: MANPOWER

Steering group decision
on process changes.
16-Dec-1994

Process ChngI

Identify needed process
changes.

5-Dec-1994
16-Dec-1994
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Finalize data structure. Finalize data dictionary

19-Dec-1994 9-Jan-1995
6-Jan-1995 20-Jan-1995
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PERT Chart Project: MANPOWER

•IDATA STRUCT.i Data Shell

Steering group decision Create database shells.
on final configuration.
20-Jan-1995 23-Jan-1995

3-Feb-1995

Revise Code I

Revise manpower code as
necessary.
23-Jan-1995

7-JuM-1995

DH User Docum. i

Draft user documentation

23-Jan-199514-Apr-1995

-• Sotware

Purchase any necessary
software.
23-Jan-1995
17-Mar-1995

-H Devel. Trng.

Develop trai ing modules

23-Jan-1995

12-May-1995

Develop new Dist./Div.
manpower process.
23-Jan-1995
26-May-1995

Page 1-4



PERT Chart Project: MANPOWER

Page 2-4



PERT Chart Project: MANPOWER

SPopulate DBS EIS Interfac

Populate evelopmental Develop EIS interface.
database.
6-Feb-1995 20-Feb-1995

17-Feb-1995 17-Mar-1995

Test revised code.

10-Jul-1995
4-Aug-1995

- Coord. Trngj.

Conduct training for
manpower coordinators.
15-May-1995
7-Jul-1995

- Procedures Final Proced

Document new process and Finalize new manpower
staff. management process.
29-May-1995 26-Jun-1995
23-Jun-1995 21-Jul-1995
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Consol. Rpt. PDecision SPt
Develop consolidated Deveop decision support/
reports. forecasting capability.
20-Mar-1995 7-Aug-1995
28-Apr-1995 29-Sep-1995
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Develop GIS capability / Finalize graphical user
linkages, interface.

2-Oct-1995 13-Nov-1995
10-Nov-1995 1-Dec-1995
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PERT Chart Project: MANPOWER

SProtype testI E Revise Protol

Test prototypes at two Revise protype as
districts and HQ. required.
4-Dec-1995 29-Jan-1996

26-Jan-1996 23-Feb-1996

Revise Doc.

Revise user ocumentation

29-Jan-1996
23-Feb-1996
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•FIELD SSYSTEMI Tech. Supt.

Fil ssem ecncal support for new
system.

23-Feb- 1996 26-Feb- 1996
14-Jun- 1996
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•I End I

14-Jun-1996
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Legend

ask name

Description
Planned start
Planned finish

ilestone : name

Description
Earliest date

ubproject: name

ask Lag : FS 1.00 Dys W

ritical
ath

lack Path:
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